Signaling pathway for apoptosis of vestibular hair cells of mice due to aminoglycosides.
Previous studies on regeneration of mammalian vestibular hair cells have indicated the potential for self-repair of damaged hair cells. The rescue of damaged hair cells from cell death may therefore increase regenerated hair cells in affected vestibular epithelia. The role of apoptosis in the degradation of vestibular hair cells following aminoglycoside treatment has been elucidated. To seek a method of protecting vestibular hair cells from aminoglycoside toxicity, we examined the apoptosis signaling pathway of vestibular hair cells due to aminoglycoside toxicity. Induction of apoptosis in hair cells of mouse ampullar cristae damaged by local application of neomycin was evaluated by the terminal deoxynucleotidyl transferase-mediated dUTP nick-end labeling (TUNEL) method and transmission electron microscopy (TEM). Immunohistochemistry for apoptosis-related proteins was employed to determine the signaling pathway of apoptosis of hair cells. The occurrence of apoptosis in hair cells was demonstrated by TUNEL staining and TEM. In apoptotic hair cells, activation of caspase-3 and -9, and redistribution of cytochrome c was identified, while there was no expression of activated caspase-8 or apoptosis-inducing factor. In conclusion, these findings indicate that the mitochondria-mediated pathway of apoptosis may play a role in inducing the apoptosis of vestibular hair cells due to aminoglycoside toxicity. Stabilization of the mitochondrial membrane may therefore rescue vestibular hair cells from apoptosis, leading to an increase in self-repaired hair cells in affected vestibular epithelia.